Chronic pelvic pain (CPP) is a highly prevalent pain condition, estimated to affect 15%-20% of women in the United States. Endometriosis is often associated with CPP, however, other factors, such as preexisting or concomitant changes of the central pain system, might contribute to the development of chronic pain. We applied voxel-based morphometry to determine whether women with CPP with and without endometriosis display changes in brain morphology in regions known to be involved in pain processing. Four subgroups of women participated: 17 with endometriosis and CPP, 15 with endometriosis without CPP, 6 with CPP without endometriosis, and 23 healthy controls. All patients with endometriosis and/or CPP were surgically confirmed. Relative to controls, women with endometriosis-associated CPP displayed decreased gray matter volume in brain regions involved in pain perception, including the left thalamus, left cingulate gyrus, right putamen, and right insula. Women with CPP without endometriosis also showed decreases in gray matter volume in the left thalamus. Such decreases were not observed in patients with endometriosis who had no CPP. We conclude that CPP is associated with changes in regional gray matter volume within the central pain system. Although endometriosis may be an important risk factor for the development of CPP, acting as a cyclic source of peripheral nociceptive input, our data support the notion that changes in the central pain system also play an important role in the development of chronic pain, regardless of the presence of endometriosis. Ó
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Introduction
Chronic pelvic pain (CPP) is defined as ''non-cyclic pain of 6 or more months' duration that localizes to the anatomic pelvis, anterior abdominal wall at or below the umbilicus, the lumbosacral back, or the buttocks, and is of sufficient severity to cause functional disability or lead to medical care'' [1]. CPP is estimated to affect 15%-20% of women in the United States, with direct health care costs approaching $2.8 billion per year [1, 22] . It is the primary indication for 10% of outpatient gynecology visits, 40% of diagnostic laparoscopies, and 12%-17% of hysterectomies performed annually [18, 46] .
Despite its high prevalence and negative impact, little is known about the mechanisms underlying CPP. As in most other chronic pain syndromes, its pathogenesis cannot be entirely explained by the presence or severity of ''peripheral pathology''. For example, in women with endometriosis-associated CPP, there is little, if any, association between the severity of pain and the extent of endometriosis [5, 26, 43] . Medical and surgical therapies are not always effective and pain frequently recurs, often without evidence of residual disease [35, 38, 42] . Against this background, endometriosis must be viewed as an important but insufficient risk factor for the development of CPP.
Pain in many other chronic pain syndromes has been shown to be related to central nervous system (CNS) amplification of pain processing, which often occurs in the absence of injury or inflammation of peripheral structures [7, 11, 12, 14, 16, 23] . From a neurobiological perspective, the mechanisms contributing to pain amplification and chronicity are heterogeneous and likely occur at various levels of the nervous system. In line with this evidence, structural alterations in brain regions associated with pain perception and modulation have also been identified in patients with chronic pain. The most reproducible finding is a decrease in gray matter density/volume in the thalamus, cingulate cortex, and the
